Effect of dietary sucrose on the SHR/N-corpulent rat: a new model for insulin-independent diabetes.
A new congenic strain of genetically obese rat, SHR/N-corpulent (cp), was studied. Young male corpulent (cp/cp) and lean (cp/+ or +/+) rats approximately 5 wk of age were fed a diet containing 54% carbohydrate as either sucrose or cooked cornstarch for 9 wk. A phenotype effect was observed with body weight, fasting levels of serum insulin, triglyceride and total cholesterol, levels of serum insulin and glucose after an oral glucose load, and level of urine glucose (corpulent greater than lean), and with systolic blood pressure (corpulent less than lean). Only lean rats were hypertensive. Corpulent rats were hyperinsulinemic, hyperlipidemic, exhibited glycosuria, and were hyperglycemic after an oral glucose load. Lean rats were hyperinsulinemic, but normoglycemic. A diet effect (sucrose greater than starch) was observed with body weight, level of serum glucose after an oral glucose load, and urine volume in both corpulent and lean rats, and with levels of serum insulin and total urine glucose in corpulent rats. Corpulent rats fed sucrose had 20 to 40% higher levels of serum glucose and insulin after an oral glucose load, and twice the amount of total urine glucose, than did corpulent rats fed starch. The data demonstrate that corpulent rats have metabolic characteristics associated with insulin-independent diabetes in humans and that sucrose is more diabetogenic than starch. Manifestation of hyperglycemia in this model may be the result of superimposing obesity on an insulin-resistant genetic background.